Polysaccharides are a unique source of organic materials in terms of abundance, structural diversity and functionalities. Alongside nucleic acids and proteins, the collective group of polysaccharides makes up the macromolecules serving as the fundamental components of living organisms. In their native state, some of their functionalities reside in their material form as hydrogels, thus offering molecular strategies to be exploited. In addition to the various types of interactions mediated by their detailed structure supporting higher-order structure formation, their chemical groups can be readily modified to alter and enhance their functionality, including also the formation of a crosslinked state. Polysaccharides exist either as homopolymers or heteropolymers. In the latter group, variations in the number of constituents, their sequential arrangements and connectivity in terms of branching, can be found and are key in hosting functionality. Polysaccharides also span the range of biocompatible to biological response modifiers, as regulated through their structural detail. There is an increasing interest in carbohydrate-based hydrogel materials, driven by the advantageous properties of these materials.
Kwiecien [9] and their coworkers focus more on the application of the polysaccharide hydrogels. Groll and coworkers [7] describe the development of hyaluronic acid-based bioink for 3D bioprinting by oxidizing the polysaccharide and combine this with a bifunctional crosslinker-forming Schiff base with the modified hyaluronic acid and apply this in the extruding process. Ritz and coworkers report on the application of photo-crosslinked dextran hydrogel as a carrier system of cells that can be used in the context to stimulate bone regeneration. This approach illustrates the need to include biological aspects in the material selection, for which selected polysaccharides often are the preferred choice in many applications. The report by Kwiecien [9] indicates that polysaccharide-based immobilization is also a viable strategy in probiotic delivery strategies where the material integrity over a wider range of conditions are essential for the successful application. As a transition to more sustainable materials exploitation is evident, the contributions to research as in the present Special Issue do indicate that polysaccharides offer a versatile approach that can be expected to aid also in this respect.
